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Remarks 

Thoroviqh examination by the Exoininer Is notod and 
appreciated. 

The Specification tias been amended to add anLcccdont basis 
iiii yuytjci^ted by KxaTnincer and to correect grammatical errors • 

The claims have been amended to correct grammatical errors 
and dGpondoncies to over com Examiners object i qn/rejccLions and 
mor« clearly claim Applicants invention. 

Support ior the amended claims is found in the original 
claims. No new matter has been added. 

H'or Gxample support for the amendments t3 found in 
paragraph 0027 : 

''Referring to HM.qurc 2C, in another embodiment, a plurality 
of trench filling layers are formed wiLh one or more CVD USG 
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layers, e.g., SACVD, APCVD, or HDPCVi), together with one or more 
SOG iciyers, with an opLion^al annealing process perforiucd between 
fiach layer deposition, bat at leasL following deposition ol the 
nppermoat Lrcnch filling layer. For example, a first Icuyer 28A 
of CVI) USG or SOG (including a curing process) is deposited Lo 
about ler=is than about 1/2, o-g,, about 1/3 the depth of the 
Lronoh by a first deposition using ^ CVD process or SOG procoas 
(including a curing process) followed by an annealing process 
according to prclerred embodiments- A second layer 28B of CVD 
USG or SO(i (including a curing process) is then deposited to 
about the same thickness followed by a tjecond annealing process. 
A Lhird layer e-g., 28C of CVD USG or SOG (including a curing 
process) is then deposited to a fi.nal thickness e.g., the 
deposited layera having a toLal thickness of from about 2000 to 
about 8000 Angr-3troxuSr followed by a third annealing process - 
Preferably, a HDL^-CVD process is used for only the second and 
subsequent deposited layers e.g., 20B, 28C layers following 
initial depositions^ e.g., first and second layers of .SOG or 
APCVD or SACVD, to reduce the possibility of void formation. ir 
addition, with multiple layers being lormed of SOG oxide, SACVU 
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oxide (IJ«G) and/or APCVD oxide (USG) , an annealing process 
between layf^r depositions may be optiontiily foregone, the 
annealing process be carried out following depo3ition oi the 
linal oxide layer. 

Claim Rejections under 35 USC 112 

Claims 1, 6, 13, 14, 15, claimii 8-11, and claims 17-31 have 
been amended to overcome Examiners rejection. 

Claim Rejections under 35 USC 102 

1. Claims 1-6, 12 , 14-19, and 28 stand rejected under 35 USC 
102(b) as bcifig anticipated by Xshitsuka et al. (US 6,242, 323). 

Ishitsuka discloses an STI structure and a method for 
forming the isaiTio to form an isolation structure with a desired 
radius of curvature in an upper edge portion of the trench 
(groove) see Abstract) and reducing stress generation around the 
upper end of the trench (groove) (sec col 2, lines 58-61) as well 
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as reducing Rt.r«saGa generated due Lo sintering of an einbeddcd 
t5iiicon oxide fil.Tn (see col 2, lines 66- col 3, line 3). 

fn one embodiment, a silicon nitride filxa is liormed on the 
inside boundary of the trench and semi conductor substrate 
vmderneath a isilioon oxldrition liner (lining Lhe trench) by 
nltriding and anneaiino {^^^ «-g-^ col 1, linei^ -10-46)- In 
aiioUior embodiment a silicon nitride iilm is formed by CVD over 
the silicon oxidation liner prior Lo depositing a silicon oxide 
iilling layer (sec c,g., col lines 5-8; lines b9-61) - 
IshiLsuka discloi^oa that the silicon oxide film is lormed by a 
"^CVD, upuLterinq etc." which ''are usualiy porous films'' but does 
not disclose a particular type of CVD process or the type of 
silicon oxide (see e.g., col 15, linos 11-10). IshiLsuka 
discloses that the silicon oxide film Is then amnealed to '"make 
the film comp^act" (sec col 15, lines 20-23) and lessen stress, 
caused by forming the oxidized silicon liner (col 18, lines 'il- 
60) around the upper edge of the trench (groove) . 

In all embodiments, Tshitsuka discloses forming either a 
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flinqlc? Lronch filling layer (CVD ijilicon oxidc-2) , or lorminq an 
j ntermediaLc si.l Icon layer and an ovorlyi.nq CVD aiiicon oxide 
layer followed by oxidation which oxidizes the intermediciUe 
silicon Iriyer Lo aj.Ticon oxide (see col 11/ lines 60-65; coll2, 
linos 49-53) . 

Thus, Tshitsuka does not disclose several aspects of 
ApplicariLs disclosed and claimed invention including: 

IshiLsuka fails Lo disclose: 

^*L'orniinq a plurality of stress relaxed liner layers 
comprising an uppermost plurality of nitride liners selected 
from the groiip consisting of silicon nitride (SiN) and silicon 
oxynilride (.sn^N) to line the trench; 

then iorminq a plurality of trench filling oxide layers, 
said plurality selected from the group consisting of spin-on 
glass (,SOG) and undoped silicate glass (OSG) ; 
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wherein at least one £5lress relaxing thermal annealing rstcp 
ifl carried during and following formation of said plurality to 
form a trench iilling substantially free of strcsa;'" 

Tn particular, along with other aspects of Applicants 
disclosed and claimed invention, Ishitsuka fails to disclose 
depositing a plurality of trench filling oxide layers. 

Applicants further reject F.xaminers apparent assertion that 
the isolation trench ot Ishitsuka would inherently have the same 
streao profile as that of Applicants. Examiner has provided no 
support lor this assertion, and as stated Ishitsuka diaclose a 
diilcront trench filling, e*g», formed of CVD silicon oxide or 
formed of silicon and an overlayer of tsilicon oxides, which is 
then anneal to form silicon oxide from the silicon layer which 
would create a significantly different stress profile than 
Applicants disclosed and claimed invention- 

''To csLablish inherency, the extrinsic evidence must make 
clear that the mis:5ing descriptive matter is necessarily present 
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in the thing described in the reference, and that it would be so 
recognized by person.s of ordinary skill." Jn r« O&lrlch, 666 
k'.2d 578,, 581. 502, 212 USPQ 333, 326 (CCPA 1981). 

Jshi tsuka is clearly insullicient to anticipate Applicants 
disclosed and claimed invention. 

"A olAlm is aiiUicipr^ted only if each iind every elemcnl as 
sol lorth in the claim .is found, cither expressly or inherently 
do23cribcd, in a single prior art rclerence." Vordecfa^J Bros. v. 
Union Oil Co. of Calllornia, fil4 F.2d 6?.B, 631, 2 USPQ2d 1051, 
1053 (fed. Cir. 1 987) . 

"The idenLiCAl invontion must be shown in as complete 
detai.l as is contained in Lhe ... claim." K.i.ch.izxison v. Suzuki 
Motor Co., 868 F.2d 1226, 1236, 9 USPQ2d 1913, 1920 (Fed, Cir. 
19119) . 

2. Claims 1, 2, 4, V, 8, 12, 13, 16, 19-21 stand rejected 
under 35 USC 102(b) as being anticipated by Hong et al. (US 
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6,566,229) . 

Honq disjcioses in the background of the invention LhaL SOG 
has been previously taught to i'iil a trench for device isolcition 
whcro t.he^ i.s trcaLcd by a plasma process which etches an 

upper portion of tho SOG and where an HHP-CVD oxide is then used 
to fill a remaining portion of the trench (see col 2, lines 18- 
33). lloacj Leaches that the use of SOG is a problem because of 
remaining organic Ingredients in a lower portion of the trench. 

Hong overcomes the problems in the prior art by teaching 
depositing polysilissane by an SOG method. Hong teaches that it 
Is preferable Lo fill the trench followed by etchback Lo form a 
reccsu, followed by filling the recoas with a CVD USG or IlDP-CVn 
oxide (sec Abstract; col 2, lines 44 Lo col 3, line 15)- 

Morc particularly, Ilong teaches first forming a thermal 
oxide to line tlic trench followed by foriiiation of a silicon 
nitride liner on the therituii oxide prior to depositing the 
poiysilizane solution (col 3, lines 53-63). Hong further teaches 
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a Lwo ijLep curing process for Lhc polysi lizane SOG including a 
curing process up to about <100"C and a second curing process 
between about 700 "C and BOO (col 4> lines 35-56). Hong 
discloses that Lhc lower part of the cured polysllizane is less 
oxi.di7.ed compared to the upper portion which has a lower etch 
rate thereby inherently including a streos. Hong then teaches 
etching back the cured polysilizane to form a recoss (col 4, 
lincij 57- col 5, .lines A). A CVD oxide Is then used to fill tiie 
rcccs£5 (col 5, lines l«-25) . 

ThuMw Hong falls to disclose several aspects of Applicants ^ 
di,yclosod and claimed invention j.ncluding: 

Hong fails to di^jciose: 

""forming a plurality o£ stress relaxed liner layers 
comprising an uppermost plurality of nitride liners selected 
from the group consisting of silicon nitride (SiN) and silicon 
oxynitride (i-Ji.()N) to line the trench; 

Honq also faila to disclose: 
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"then lorminq a plurality oL trench filling oxide laycra, 
said pluralily selected Irom the group consisting of .spin-on 
glass (GOC) and vindoped aillcate glass (UfiC);" 

Honq also fdil.*5 to disclose: 

"wherein aL loast one stress relaxing thermal annealing 
sLep .is carried duri.ng and ioLlowing formation ol said plurality 
to form a trench iill.ing subsLanti ally Iree of istrcss;" 

Ikmg is clearly insufficient to anticipate Applicants 
diaclosed and claimed invention. 

"A claim is anticipatod only if each and every element as 
set lorth in the claim is found, either expressly or inherently 
described, in a single prior art reference." VerdegaaJ Bros. v. 
Union 0.il Co. of California, 814 h\2d 628, 631, 2 USPQ2d lOSl, 
10b3 (Fed. Cir. 1987) . 

"The identical invention must be shown in as complete 
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dolail as Is contained in the claim." Richrirdson v. Suzuki 

Motor Co., 868 K.2d 1226, 1236, 9 USPQ2d 1913, 1920 (fed. Cir. 
19B9) . 

3. (Maims 1-4, 7, 8, \2, 16, 19-21, 23-2rj and 28 stand 
rejected nnd^r 35 USC 10:^ (e) as being anticipated by Heo et al . 
(US C, 683,35^) . 

Hfto dlscloiicu a process for iorminq a trench isolation 
ioalurc .including a Lhcrmal oxid^5 layer lining the Lronch (on 
Lhe semiconductor aubsLrate); a silicon nitride liner on the 
thermal oxide; an HTO oxide liner on the isiiioon nitride liner, 
a lirsL (buried) oxide layer for partial .l.y filling the trench 
and a second bnried oxide layer for lilling a renuiining portion 
of the Lrench (see AbaLraci:; col 3^ lines 51-53) . 

IIco teaches that the first oxide layer is an SOG layer 
which is formed by elching back the SOG layer following 
deposition and curing (see col 4, lines bO-58) . Heo teaches 
LhaL Lhe function of the HTO oxide liner protects the underlying 
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silicon nitride lixior duT:ing etc:hiiig back of the .SOC^ layer (see 
C0.1 3, lines 50-52; col 4, Hn«s 5-12) and HDP-CVO deporsition oX 
a Lhe upper oxid« layer (second buried layer) , 

Thus, Heo fails to disclose severc-al aspects of Applicants 
di*jclo£50d and claimed iavcnLion including: 

Heo failL? Lo disclose: 

"formincj a plurality of i^Lress relaxed liner layers 
comprirsing an uppermost plurality of nitride liners selected 
from the group consisting of isilicon nitride (SiN) and silicon 
oxynitride (SiON) to line the Lrench; 

then forming a plurality of trench filling oxide layers, 
Kaid plurality selected from the group consisting of spin-on 
glass (f50G) and undoped silicate glass (USG) ; 

wherein at least one stress irelaxing thormal annealing step 
is carried during and following formation of said plurality to 
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form a trench lilling stibstaritiaily free of shressa;" 

Amonq other aispecLs of ApplicaxiL.'is disclosed and claimed 
invention^ Heo fails to disclose: 

1) '^forminq a piurality of strcaa relaxed 1 iner layers 
comprising an uppermosL plurality of nitride liners selected 
from Iho group consisting ol silicon nitride (SIN) and silicon 
oxyniLride (Si ON) to line the trench/" 

2) llGO also fails to disclose ''then deposlLing a plurality 
of trench filling ox-ide layer:*"; 

Ralhcr/ Heo discloses forming an HTO liner on a silicon 
nitride liner prior to forming trench filling oxide layers . 

3) Heo also fails to disclose "'wherein at least one stress 
relaxing thermal annealing step is carried during and following 
formaLion of said plurality to form a trench filling 
snbstanLlally free of sstross;" 
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He^o if5 clearly lnsuJ:f i c:i ent. to ariLlcipate Appli cants 
disclosed and claimed InvenLion, 

ClajLm Rejjectiong under 35 USC 103(a) 

1. Claima 9 an II .stand rejccLcd under 35 USC 103(a) as being 
unpateuLabio over Hong et al., above, and further in view of Cui 
(CJS 6, 693,050) , 

Applicants reiterate the coitunents made above with respect 
to Uonq cL al . 

The fact LhaL Cui discloses using Si.H4 and 02 in an HDP'-CVD 
oxide proceas^ in combination with Hong et al., does not further 
help Examiner in establishing a prima facie case of obviousness. 

2. Claims 1-4, 7, 9, 10, 12, 16, 19-22, and 2b-28 stand 
relented under 35 USC 103(a) as being unpatentable over Ahn (US 
6,596, 607) in view of Oyamatssu (US 6,261, 920). 
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Ahxi discloses a Tnethod oi lorining a trench isoiaLion 
feature by iorinihg a silicon nitride liner on either the wail ol 
the trench or on Lhermal oxide layer; lorraing an HTO oxide on 
the silicon nitride liner (see col 4, iinofj 20-32) filling the 
trench with a first buried oxide layer which is disclosed to be 
SOC or USG (col 4, lines 27-30; col A, lines 49-54); exposing an 
upper portion of the silicon nitride liner by recessing the 
lirsL buried oxide layer by weL. etching and then removing the 
cxpoised portion of the silicon nitride liner; and then filling 
the recess of the trench wiLh a second buried oxide layer 
disclosed to be uro(4 or SOC (see Abstract; coi 4, iines 1-6). 

Thus, Ahn does not disciose several asEJocLfi of Applicants 
disclosed and claimed inveiiLion: 

him does not disclose: 

"^'forming a plurality ol stress relaxed iiner layers 
comprising an uppermost plurality of nitride liners selected 
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from tha group consisting of silicon nitride (SiN) and silicon 
oxynitridc (SiON) to line the Lrench;" 

Rcithcr, Ahn discloses and toaches forming a single silicon 
nitride liner followed by forming an HTO oxidff liner on the 
,9i.l.ioon nitride linor. . 

Ahn does not discloae: 

''Liicn forming a plurality of trench filling oxide layors,. 
said plurality selected from tho group consisting of spin-on 
glass (SOC) ajid undoped silicate glass (USG) ; 

wherein at least one stress relaxing thermal annealing step 
ii5 carried during and following formation of said plurality to 
form a trench filling substantially free o£ stress;'' 



Rather, Ahn discloses and teaches filling the tronch with 
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SOG followed curing and Lhcn partial removal by etching which is 
also followed by removing (>x£X>sed portion ol Lhe silicon nitride 
liner which does not liien line the trench. Therefore Ahn by 
Leaching partial removal o£ a silicon nitride liner teaches ciWciy 
from Applicants disclosed and claimed invention. 

The fact that Oyamatsu disclosed Lhat a single layer of 
LPCVD silicon oxide ii> used to fill an isolation trench which is 
formed without a liner and where the trench iiS lorried according 
to a different etching process than thco process of Ahn, and also 
teaches that the single trench filling layer is annealed to 
reduce stres53 oi the LPCVD oxide does not further help F.xaminer 
in establishing a prima lacie case of obviousness with respect 
to Applicants disclosed and claimed invention. 

There is no apparent motivation for combining the teachings 
of Ahn and Oyamatsu. For example, there is no suggestion in 
Oyamatsu that more than one buried layer (plurality of trench 
filliny layers) may be uiscd to fill the isolation trench and 
there is no suggestion that the dual trench filling layers In 
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Ahn including a partially removed silicon nitride liner would 
have ail undesirable strot^s or would bexiolit from an armeaiing 
process. There is also no recognition o£ Lhe problem or a 
solution to Lhe problem found in the combined references Liiat 
/ippllc-^nts have: recognized and aoived by their disclosed and 
claimed invention: "A xnethod of forming ^ streijs rcla>?ed shallow 
Lrcnch isolation (HTl) structure to improve charge mobility of a 
MSOFET device" 

Even a.fisomi ng arguendo, a proper motivation lor combining 
the teachingis ol an isolation trench with Lhe partially removed 
single silicon nitride liner layer in the method of Ahn with the 
single LPCVD trench filling oxide layer in Lhe method o£ 
Oyamalsu, such combination does not produce Applicants disclosed 
and claimed invention. 

"Fincilly, the prior art reference (or references when 
comlDined) must teach or suggest all the claim limitations. The 
teaching or suggestion to make the claimed combination and the 
reasomibie expectation of success must both be found in the 
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prior art/ and not based on applicant's disclosure." In re 
Vcieck, 9^V F.2d A8B, 20 USPQ2d N38 (Fed, Cir. 1991). 

^^A prliuci lacie crise oi obviousness may also be rebutted by 
showing that thco art,, in any material respect, teaches away from 
the claimed invention.'' in Colsler, 116 F.3d 146ri, 1471, 43 
USPQ2d 13G2, 1366 (Fod. Cir. 1997). 

A prior cirt reference must be conijidered in its entirety, 
i.e., as a whole .including portions thaL would load away from 
the claimed invention. i^.L. Gore ^ A^^^ocJates, Inc. ^ G^rToak, 
Inc., 721 F.2d, 15^0, 220 USPQ 303 (Fod Cir. 1983), cert dRniadr 
^69 U.S. 851 (198^) . 

3. Claim:ii 29-'31 s;tand rejected under 35 USC 103(a) as being 
unpatentable over Heo et al,, above. 

Applicants reiterate the comments made above with respect 
to Heo et al. 
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Examiner appears to argue that in the ineLhod of Heo who 
discloscis iorming an Si 02/f5iN/Si02 stack of liner layers that it 
would be? inh«2rcnl Lhat during anncsal steps disclosed in lioo that 
"flome nitrogen aloms within the SiN layer would ditfuiie into 
;L5urrounding Si02 layers, thuij creating various strata of SiO?., 
SiN, /^nd SIGN". Applicants reject any noLion of i.nh€^rcncy and 
E>{arniner provid«^.'5 no support, for this a:joertlon of inherency. 

Neverthft.l ess Applicants do not claim ''various strata ol 
Si02, SiN, and f::i.C)N", and lurLher, such an tiascrtion of 
inherency does not produce Applicants diisclosed and claimed 
invcnLion. 

"'To ciaablish inherency, the extrinsic evidence must make 
clear Lhat the missing dcscripLlve mattcor it? necessarily present 
in the thing dGiscribed in the reference, and that it would be so 
recognised by persons of ordinary skill." In ra Oelrich^ 666 
F.2d 578,, 581-582, 212 USPQ 323, 326 (CCPA 1981). 

''In relying on the theory of inherency, the examiner must 
provide a basis in fad and/or technical reasoning to reasonably 
support tlic delormination that the allegedly inherent 
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ciiaracloristxc necf?.'7/Jc-iriiy flows from the L.each.i.ng.s of the 

applied prior r^rt.'' Ex Parte Levy, 1/ USPQ2d 1^61, 146,4 (Bd. 
iMt. App. A Inter. 1990) 

In nummary none of the cited references^ either singly or 
in combination, discloses or suggojiJls Applicants disclosed and 
claimed i.nve.ntioii and therefore do not establish a prima fr-icie 
casfi of obviousnoiis with respect to 7\ppli cants independent 
cl aims . 

Rased on the loregoinq. Applicants respectliiliy submit that 
the Claims are now in condition ior allowance. Such favorable 
action by the li;xamincr at an early date is respccLIully solicited. 

In the event LhaL the present invention aa claimed is not in 
condition for aliowanco for any reason, the Examiner is 
respectfully invited to call the Applicants' representative at hits 
Bloomfield llill£i, Michigan office at. (248) 540-4040 such that 
nocossary action may be taken to place the application in a 
condition for allowance. 
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Randy W. Tung 
Reg. No. .31,311 
Telephone: (248) 540-4040 
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